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Was sind und was
sollen die Zahlen

(1888)
• die Zahlen = the (natural)

numbers

• was sind = what are
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• What?

• Why?
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0 A Problem with
Proof-Reading
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∆S > 0
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What we need from our proofreaders

• Ability to read & understand complex
mathematical arguments

• Endless patience

• Superhumanly-infallible meticulousness

• Always come to a decision

• Will work for free/cheap
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What can be done?



1 The Art of Typechecking



Python-related meltdown
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Goal: protect the user from code with type errors
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Typechecking
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So what?



2 Remaking Math in Type
Theory’s Image



Example Typing Rules

• If e1 is a term of type number and e2 is a term of
type number, then

e1 < e2

is a term of type boolean

• If e1 and e2 are terms of type string, and b is a
term of type boolean, then

if b then e1 else e2

is a term whose type is string
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Crazy Idea
• Theorems are types

• Proofs are terms

• If the proof typechecks, it’s correct



Example: Gauss’s
Kindergarten Formula,

proved in the Lean Proof
Assistant



Computer proof assistants

X Ability to read & understand complex
mathematical arguments

X Endless patience

X Superhumanly-infallible meticulousness

X Always come to a decision

X Will work for free/cheap

14 Remaking Math in Type Theory’s Image Intro to HoTT, No. 0



Formalized Mathematics (example)
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What’s the catch?
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Lots of math out there. . .
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Was sind und was sollen Homotopy Type Theory?

• Founding observation: homotopy theory and type theory are
secretly the same!

• The common language, HoTT, is actually good for expressing
all kinds of mathematics in a way that’s amenable to
formalization

• Univalent Foundations: do all of math using the language of
HoTT
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Next Time: 3 Perspectives
on HoTT
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